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– 3-dimensional hydrophilic network
– Good biocompatibility 
 minimal tissue irritation
 low tendency for proteins and cells to adhere 
Possible applications
– Drug delivery system
Release can be tailored
– Scaffold for tissue engineering
Degradation rate can be tailored
Growth factors can be incorporated 
RGD peptides can be coupled to promote cell adhesion
Introduction
1. Chemical crosslinking  physical crosslinking
2. Implants  injectable matrix
high mechanical strength 
toxicity/denaturation 
• Radical polymerization 
• Reaction of complementary groups 
(e.g. NH2/COOH)






Covalent bonds Non-permanent bonds
self-assembly
weaker network
Aim of the Project
Synthesis, characterization and evaluation of an injectable, 












































































































































































































































• Radical polymerization of dexHEMA, emulsified in an aqueous 
PEG solution










– G’= Storage modulus (elasticity)
– G”= Loss modulus (viscosity)
tan δ= G’’/G’
tan δ= 0 → fully elastic
tan δ= ∞ → Newtonian 
0< tan δ< 1 → visco-elastic
Rheology
‘Study of flow and deformation’
Geometry: 20mm flat plate
Gap: 500 µm
Rheology: controlled strain
Strength (modulus) of the network can be tailored by the solid content of 
the hydrogel


























































































































































































































































































































Degradation: influence of charge







































































































































































































































































































• Quantitative release of lysozyme and BSA
• Full preservation of enzymatic activity of released lysozyme
Hydrogels composed of 15% microspheres and 85% buffer

































































































































In vitro rhodamine-B-dextran release
Combination of release from positive and negative microspheres 



















































 Mainly elastic hydrogels are formed by mixing oppositely 
charged dextran microspheres
 Reversible gelation occurs
 Continuous diffusion-controlled release of proteins
 Degradation behavior can be tailored
Hydrogel properties can be tailored for various applications in 
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